Public health surveillance is defined as the ongoing, systematic collection, analysis, and interpretation of data on health issues for use in planning, implementing and evaluating public health programs. 1 Because many public health concerns have behavioral determinants, health-related behaviors are routinely tracked using ongoing surveys, as part of public health surveillance and prevention efforts. 2 Data from these ongoing surveys can then be used to assess the prevalence of behaviors at a certain time and track trends in behaviors over time.
Physical activity is 1 of the 10 leading health indicators in the United States, which correspond with the major health concerns of the nation. 3 Strong evidence shows that, compared with less active persons, physically active men and women have lower rates of allcause mortality, coronary heart disease, high blood pressure, stroke, type 2 diabetes, metabolic syndrome, colon cancer, breast cancer, and depression. 4 Consequently, physical activity is a health behavior that is tracked at state and national levels. Surveillance systems that measure and track changes in physical activity prevalence are necessary to identify population segments that need intervention, monitor secular trends in physical activity, and evaluate the effectiveness of population-based interventions. 5 Currently, the following 3 surveillance systems estimate and track the prevalence of physical activity for adults in the United States: National Health Interview Survey (NHIS), National Health and Nutrition Examination Survey (NHANES), and Behavioral Risk Factor Surveillance System (BRFSS). Details about the survey plan, operation, and sample design of the 3 surveys are described elsewhere 7--9 and are briefly summarized here.
NHIS. NHIS is a face-to-face household survey of a random sample of U.S. households; it is conducted continuously throughout the year. The survey is a multistage design that starts by selecting primary sampling units (PSUs) from a list of geographically designed PSUs that cover the 50 states and the District of Columbia. The next level of sampling involves selecting households. Basic health and demographic information are collected for all household members; additional information, such as physical activity, is collected on 1 randomly selected adult (≥18 years of age). During 1998 to 2007, final response rates (which account for household and family nonresponse) for the sample adult component ranged from 67.8% (2007) NHANES. NHANES combines a face-to-face survey with physical examinations at a mobile examination center. It uses a stratified, multistage, probability cluster sample of the U.S. civilian, noninstitutionalized population; similar to NHIS, NHANES first selects PSUs before selecting clusters of households. For respondents ≥16 years of age, physical activity data are collected during the interview at their homes. Data are released in 2-year increments. 
BRFSS.
BRFSS is a state-based, random-digit-dialed telephone survey of the civilian, noninstitutionalized U.S. adult population ≥18 years of age. It is conducted in all 50 states, the District of Columbia, Guam, Puerto Rico, and the U.S. Virgin Islands. Each state works with CDC to develop a sampling protocol to select households, and 1 adult is selected from each household. Physical activity data are collected every other year (ie, 2001, 2003, 2005, and 2007 
Measures
Specific information about how each survey assessed physical activity is in Table 1 . Respondents were classified as active if they had an equivalent amount of physical activity that would categorize them as having met the Healthy People 2010 objective 3 of at least 30 minutes a day of moderate-intensity activity on 5 or more days a week or at least 20 minutes a day of vigorousintensity activity on 3 or more days a week. Respondents were classified as physically inactive if they NHIS collects information on a variety of health measures and is used to track progress on many national health objectives, including the physical activity objectives in Healthy People 2010 (ie, 22 to 1 through 22 to 5). 3 The NHIS has been conducted continuously since 1957 and has a long history of collecting physical activity data. 6 The NHIS is conducted by the National Center for Health Statistics (NCHS) of the Centers for Disease Control and Prevention (CDC). 7 NCHS also conducts NHANES. In addition to collecting information on a variety of health measures, NHANES combines information from interviews with a physical examination. 8 The NHANES program began in the early 1960s and has been conducted as a series of surveys. Findings from NHANES can be used to determine the prevalence of risk factors for diseases, such as physical activity, and connect this information with physical examination and laboratory results.
In contrast to NHIS and NHANES, BRFSS is a telephone-based survey conducted by state and territorial health departments with technical and methodological assistance provided by the National Center for Chronic Disease Prevention and Health Promotion (NCCDPHP) of CDC. Samples for BRFSS are drawn based on probability sampling from state and territory health departments. Consequently, BRFSS is the only 1 of the 3 surveillance systems that can generate state-or territorial-based estimates on a variety of health measures (eg, physical activity every other year). 9 BRFSS is particularly useful to state and territorial health departments for surveillance and planning, although national U.S. estimates from BRFSS also are possible. The BRFSS began in 1984. States and U.S. territories have used BRFSS data to identify emerging health problems, establish and track health objectives, and develop and evaluate public health policies and programs. 9 Physical activity prevalence and trends are estimated from a variety of sources in the United States; however, no study has directly compared data and trends from all sources. This study has 3 main purposes: 1) to compare how and what physical activity data are collected across the 3 surveillance systems; 2) to estimate physical activity prevalence by sex, age, and race/ethnicity for the most recent years that data are available across the 3 surveillance systems; and 3) to examine annual physical activity prevalence trends over periods in which each surveillance system used consistent physical activity questions.
Methods

Survey Descriptions
Data examining patterns by sex, age group, and race/ ethnicity were analyzed from the most recent survey period that all 3 surveys collected physical activity data 
Results
Characteristics of survey respondents are notably different across the 3 surveillance systems ( reported no moderate-or vigorous-intensity physical activity lasting at least 10 minutes at a time. Respondents who did not engage in enough activity to be classified as active but reported some activity were classified as insufficiently active. The survey questions can be accessed from each system's website. 7-9
Statistical Analysis
We analyzed data from each of the 3 surveillance systems separately to estimate the age-adjusted prevalence and 95% confidence intervals (95% CI) of physical activity (active and inactive level) for adults (≥18 years of age). Except for estimates that were stratified by age, estimates were age-adjusted to the 2000 U.S. population using 5 age groups (18-24, 25-34, 35-44, 45-64, and ≥65). 10 Significant differences by sex, race/ethnicity, and year within each survey were assessed using pair- Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NHIS, National Health Interview Survey; NHANES, National Health and Nutrition Examination Survey. a Includes years in which the same physical activity question was asked of respondents. NHIS asked a slightly different physical activity question in the first half of 1997, which included a minimum duration of "at least 20 minutes." This changed midyear in 1997 to "at least 10 minutes" and has remained unchanged ever since. b NHIS physical activity questions allow respondents to select the recall period. To define physical activity levels, the average number of times/week (rounded to the nearest time) were calculated for those respondents who selected monthly or yearly time periods. c NHANES has separate questions about active transportation and moderate household activities that are not included as part of this analysis. d BRFSS has a separate question about monthly participation (yes/no) in any physical activities or exercises such as running, calisthenics, golf, gardening, or walking for exercise that was not included as part of this analysis. Respondents from the U.S. territories (n = 6211) were excluded; estimates stratified by race/ethnicity excluded persons with unknown race/ethnicity (n = 3349).
b 95% CI = 95% confidence interval. Significantly different than non-Hispanic blacks (P < .05).
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g Significantly different than non-Hispanic whites (P < .05).
Differences in Physical Activity Prevalence
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the highest prevalence of being physically active and the lowest prevalence of being inactive across all 3 surveillance systems. However, in NHANES 2005 to 2006, the difference in the prevalence of being physically active between non-Hispanic whites and blacks was not significant (P = .085). NHIS 2005 and NHANES 2005 to 2006 showed no difference in prevalence of being physically active or inactive between non-Hispanic blacks and persons in the "other" race/ethnicity category, but in BRFSS 2005 non-Hispanic blacks had a significantly lower prevalence of being physically active and a significantly higher prevalence of being inactive than persons in the "other" race/ethnicity category. When examining physical activity trends over time, the surveillance systems differ in the number of data collection points at which the same physical activity questions were asked (Figures 1 and 2 Across the 3 surveillance systems, patterns in prevalence estimates of being physically active and inactive were similar by age group, with persons 18 to 24 years of age most likely to be physically active and those ≥65 least likely to be physically active; the opposite was observed in the prevalence of being inactive (Table 3) . Among racial/ethnic groups, non-Hispanic whites had 
Discussion
Ongoing and accurate public health surveillance data are crucial to understanding the scope and trends of public health problems. Physical activity is a health behavior that is related to many diseases and conditions; 4 consequently, it should be included as part of public health surveillance activities. In this study, recent prevalence estimates for physical activity levels in the United States differed by surveillance system. Variations in questionnaires and data collection procedures may explain these differences. Even with these differences, patterns by sex, age, and race/ethnicity are generally similar across the 3 surveillance systems, although the statistical significance levels of these differences varied. core a question about monthly participation (yes/no) in any physical activities or exercises such as running, calisthenics, golf, gardening, or walking. By 1996, all states had incorporated this question as part of the BRFSS core. This question allows states the opportunity to track physical inactivity as defined by the question over a longer period of time than the BRFSS series of moderate-and vigorous-intensity physical activity questions; however, at a national level physical inactivity is tracked as part of Healthy People 2010 using the series of questions from the NHIS. When physical activity data are collected using different questions, either on the same system in different years or on different systems, estimates should not be directly compared and goals should be set using data from the same question and system that will be used for monitoring progress.
Different data collection characteristics of the surveillance systems such as sample design, mode of survey administration, and characteristics of respondents also may be responsible for prevalence estimate differences. Other research has shown that even when survey questions are identical, significant differences in prevalence estimates for fair/poor health status, asthma, and cigarette smoking have been observed across BRFSS, NHANES, and NHIS. 12 Therefore, the different data collection techniques used by the surveillance systems should be examined to determine their potential effect on physical activity prevalence estimates.
Briefly, both NHIS and NHANES start their sampling plan with households in geographical areas. However, BRFSS begins with a state-based random-digitdialed sample. The BRFSS sampling procedure insures that all states and territories are represented and allows for state and territorial-specific estimates; however the sampling frame excludes households without landline telephones. Some researchers have concluded that noncoverage of households without landline telephones results in minimal bias for general population telephone surveys of adults. 13, 14 However, if the prevalence of households without landline telephones continues to grow, or if adults using mostly wireless devices rarely (if ever) answer their household landline telephones, landline telephone surveys may experience increasing issues with bias from noncoverage and nonresponse. 15 If this noncoverage or nonresponse is related to physical activity, estimates of physical activity prevalence could be biased.
The physical activity questionnaire for NHIS and NHANES are conducted in person, whereas BRFSS is a telephone survey, and different modes of survey administration may produce different results. [16] [17] [18] The surveillance systems also have different response rates. Although BRFSS uses a different method to calculate the response rate, the differences between the response rates among the 3 systems is pronounced, with NHANES having response rates of approximately 80% compared with the BRFSS response rates of approximately 50%. The effect of higher nonresponse rates on physical activity prevalence is not known. Some researchers have concluded Perhaps the most notable difference among the surveillance systems is that each uses completely different questions to assess physical activity. Some of these differences include the following: domains assessed, recall period, definition of moderate-and vigorousintensity activity (in addition, NHIS includes lightintensity activity with moderate-intensity activity), and order of assessment of moderate-and vigorous-intensity activity.
It is not surprising that the prevalence estimates for being physically active are highest in the BRFSS because this system includes more domains of physical activity (ie, leisure, household, transport). Respondents of the BRFSS reported the accumulated time that they participated in all nonoccupational physical activity, while respondents of the NHIS and NHANES reported the activity done only during their leisure-time. In 2000, BRFSS respondents reported the frequency and duration of the 2 most common leisure-time physical activities that they participated in during the preceding month, and a total of 26.2% of adults were considered physically active (ie, meeting the Healthy People 2010 objective). 11 In 2001, the BRFSS physical activity surveillance questions were changed to include all nonoccupational activity (ie, more than leisure-time physical activity), and a total of 45.3% of adults were considered active. 11 This demonstrates that the inclusion a larger number of activities and more domains of activity may result in higher prevalence estimates. There is some concern that survey questions asking respondents to recall participation across multiple domains of physical activity in a single response may be prone to overestimation. In addition, the current evidence for health benefits associated with physical activity mainly comes from studies examining the leisure-time domain. 4 Future research using measurements of physical activity across multiple domains may wish to examine the interplay across domains and the association of the different domains with health outcomes.
To allow for the tracking of physical activity over time, it is important that systems maintain question consistency as much as possible to ensure that trends are monitored consistently. The large changes observed in physical activity prevalence estimates that were associated with the introduction of new BRFSS questions in 2001 demonstrates the importance of this issue. 11 NHIS currently offers the longest time period for which physical activity levels (ie, active and inactive levels) can be monitored. In 1984, 35 states included on their BRFSS and practical, behavioral surveillance systems must be used to assess multiple health behaviors in one survey. This strategy creates difficulties in obtaining detailed information about any particular behavior. Physical activity is a complex and difficult behavior to measure, yet the physical activity survey question sets used in surveillance systems must be short to meet space and time constraints. In 2003, accelerometers were introduced as part of NHANES to offer an alternative to selfreported information. Studies with NHANES 2003 to 2004 data have found that physical activity levels measured with accelerometers are substantially lower than those measured using self-report. 23 Although estimates of physical activity prevalence based on self-report may suffer from reporting bias, 24 one issue with the use of accelerometers to categorize individuals persons into groups based on public health objectives or guidelines, is that the objectives and guidelines originate from epidemiological studies that examined the association between self-reported physical activity and health benefits. 21 More work is needed to understand further the differences in self-reported estimates among different surveillance systems, and between self-reported data and data collected from accelerometers. In addition, more studies are needed to examine the validity and reliability of current survey questions, although the validity and reliability of the current BRFSS physical activity questions suggests that this instrument is sufficient to categorize adults into physical levels, as defined by Healthy People 2010. 25 
Conclusions
The 3 surveillance systems used in the United States assess physical activity in different ways. Not surprisingly, their respective prevalence estimates differ. Differences in questionnaires and data collection procedures may explain these differences, although the percentage of variance explained by each of these factors cannot be determined. However, patterns by sex, age group, and race/ethnicity are relatively similar across the 3 systems. Before comparing prevalence estimates from different surveillance systems, all aspects of data collection and data analysis must be examined; it is also important to understand the strengths and limitations inherent in each system to determine if comparisons are appropriate. In addition, ensuring estimate comparability over time is essential to setting and monitoring state-or national goals related to physical activity. Therefore, baseline and tracking estimates should be from the same surveillance system and use the same survey questions that appropriately reflect health objectives.
Author's Note
The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. that large differences in response rates have only minor effects on estimates, 19, 20 but more analytical research is needed to examine how physical activity prevalence is affected by lower response rates in national surveys.
Finally, for the 3 surveillance systems, the population size and composition differ by age, sex, and race/ ethnicity, both unweighted and weighted. The 3 systems vary greatly in their population size; BRFSS had the largest population size and NHANES had the smallest. This difference may explain why some differences in the survey results are statistically significant in BRFSS, but not in NHANES or NHIS. Differences in the unweighted population composition across the 3 surveillance systems may be caused by a number of potential factors, which include oversampling of certain groups in NHIS (eg, Blacks, Hispanics, Asians [2006-2007 only] ) and NHANES (eg, persons 60 and older, African Americans, and Mexican Americans) and differing levels of survey nonresponse or noncoverage of certain groups. Differences in weighting procedures help explain why the weighted data population composition differs slightly by race/ethnicity. To create population controls to be used to develop weights, NHIS is based on census projections, NHANES on the Current Population Survey, and BRFSS on population estimates from Claritas, a marketing information company (Claritas Inc., San Diego, CA). These sources for population control totals vary in their analysis of the U.S. population by sex, age, and race/ethnicity. In addition, NHIS and NHANES account for differences by race/ethnicity in their weighting procedure; BRFSS adjusts weights by race/ethnicity in some states. Differences in survey coverage, survey response, and weighting procedures that are related to correlates of physical activity may result in different physical activity estimates across surveillance systems.
The recently published 2008 Physical Activity Guidelines for Americans 21 suggests that health benefits for adults occur when they participate in moderate-intensity physical activity for at least 150 minutes per week, vigorous-intensity activity for at least 75 minutes, or an equivalent combination of moderate-or vigorousintensity physical activity. This new guideline leads to different definitions of physical activity than we used in our analysis, which is based on the Healthy People 2010 objectives. In a study that analyzed BRFSS 2007 data, according to the activity levels in the 2008 guidelines, the prevalence of being physically active was 15.7 percentage points higher than when the definitions from the Healthy People 2010 objectives were used. 22 We performed our analysis using the definitions from the Healthy People 2010 objectives because these were the appropriate definitions for the period covered in our study. In the future, researchers may wish to examine differences in prevalence estimates in the surveillance system using physical activity level definitions based on the 2008 Guidelines.
There are inherent and ongoing challenges to all forms of public health surveillance. To be cost-effective
